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DETAILED ACTION 
Continued Examination Under 3 7 CFR LI 14 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this application 
is eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 
1.17(e) has been timely paid, the finality of the previous Office action has been withdrawn 
pursuant to 37 CFR 1.114. Applicant's submission filed on 12/26/2006 has been entered. 

Response to Arguments 

2. Applicant's arguments filed on 12/26/2006 have been fully considered but they 
are not persuasive. 

Applicants argue that features, which described that the main signal is passed in its 
entirety to the exclusion of sub-signal and the pilot signal, are not disclosed in the cited 
reference. 

Examiner respectfully disagrees. Tsuji discloses that since the noise period of the low 
frequency component extracted from the audio signal is polynomial-interpolated, the protruded 
interpolation signal is never derived and also it does not become extremely discontinuous before 
and after the noise period at all. In addition, since the level of the noise period of the 
intermediate and high frequency components being extracted from the audio signal is 
suppressed, the noise can be completely removed. Further, since the noise period is interpolated 
and suppressed independently every channel after the stereo demodulation, no discrepancy is 
caused before and after the noise period even if there is difference between signals over a 
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plurality of channels (see Figures 57, 64, 65, 70, column 10, lines 48-55, col. 25, lines 1-12, and 
column 20, line 35 to column 22, line 57). 

Claim Rejections - 35 USC § 112 
3. Claim 1 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 

invention. 

> 

Claim 1 has been amended with the following, . .the main signal being passed in its 
entirety to the exclusion of the sub-signal and the pilot signal. . ." This amendment constitutes 
new matter. 



Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5. Claims 1, 3-9, 1 1, and 13 are rejected under 35 U.S.C. 102(e) as being anticipated 



by Tsuji et al. (US Patent Number 6,690,805). 
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Regarding claim 1 5 Tsuji et al. discloses a noise cancel circuit (Figure 64) for removing 
noise components in an input audio signal, comprising: an LPF (13) for blocking a sub-signal 
and a pilot signal in a high frequency band of the input audio signal and passing only a main 
signal of the input audio signal (only the low frequency component is extracted; sub-signals and 
pilot signals are eliminated) (see Figures 57, 64, 65, 70, column 10, lines 48-55, and column 20, 
line 35 to column 22, line 57), the main signal being passed in its entirety to the exclusion of the 
sub-signal and the pilot signal (i.e., since the noise period of the low frequency component 
extracted from the audio signal is polynomial-interpolated, the protruded interpolation signal is 
never derived and also it does not become extremely discontinuous before and after the noise 
period at all. In addition, since the level of the noise period of the intermediate and high 
frequency components being extracted from the audio signal is suppressed, the noise can be 
completely removed. Further, since the noise period is interpolated and suppressed 
independently every channel after the stereo demodulation, no discrepancy is caused before and 
after the noise period even if there is difference between signals over a plurality of channels) (see 
Figures 57, 64, 65, 70, column 10, lines 48-55, col. 25, lines 1-12, and column 20, line 35 to 
column 22, line 57); an interpolation circuit (14) for interpolation processing on the main signal 
output from the LPF ("AUDIO SIGNAL" from 19); a noise detection circuit (20) for detecting 
the noise portion of said input audio signal (see column 21, lines 57-61), and a selection circuit 
replacing (i.e., exchanged) (see column 21, lines 57-61) the noise portion of said input audio 
signal with an output signal from said interpolation circuit according to an output signal from 
said noise detection circuit (See Figures 57, 64, 65, 70, column 21, lines 57-61). 
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Regarding claim 3, Tsuji et al. discloses everything claimed as applied above (see claim 
1). In addition, Tsuji et al. further discloses the noise portion of said input audio signal is 
interpolated (exchanged) by said interpolation circuit according to an output signal from said 
noise detection circuit (column 21, lines 57-61). See Figures 57, 64, 65, 70; column 20, line 35 to 
column 22, line 57. 

Regarding claim 4, Tsuji et al. discloses everything claimed as applied above (see claim 

3) . In addition, Tsuji et al. further discloses a first delay circuit (either 15 alone or 15 in 
combination with 12) for delaying said input audio signal; a selection circuit (24) for selecting 
either the output signal from said interpolation circuit or the delayed input audio signal from said 
first delay circuit, wherein said selection circuit is controlled according to the output signal from 
said noise detection circuit (column 21, lines 57-61). See Figures 57, 64, 65, 70; column 20, line 
35 to column 22, line 57. 

Regarding claim 5, Tsuji et al. discloses everything claimed as applied above (see claim 

4) . In addition, Tsuji et al. further discloses wherein said interpolation circuit performs 
interpolation processing and outputs an interpolation signal regardless of presence or absence of 
noise components. See Figures 57, 64, 65, 70; column 20, line 35 to column 22, line 57. 

Regarding claim 6, Tsuji et al. discloses everything claimed as applied above (see claim 

5) . In addition, Tsuji et al. further discloses a second delay circuit (12) for delaying said 
interpolation signal from said interpolation circuit. See Figures 57, 64, 65, 70, column 20, line 
35 to column 22, line 57. 
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Regarding claim 7, Tsuji et al. discloses everything claimed as applied above (see claim 
6). In addition, Tsuji et al. further discloses wherein said second delay circuit (12) is disposed in 
a processing stage prior to said interpolation circuit (14) (see Figures 64 or 57). 

Regarding claim 8, Tsuji et al. discloses everything claimed as applied above (see claim 
6). In addition, Tsuji et al. further discloses wherein a delay time of said first delay circuit is 
determined based on a sum of an interpolation processing time of said interpolation circuit and a 
delay time of said second delay circuit (the signal is delayed by the delay circuit 15 by an 
amount to coincide in timing with an output of the interpolation circuit 1 4 - column 2 1 , lines 49- 
51. Therefore, because the first delay circuit is the combination of delay 12 and delay 15, the 
delay time of the first delay circuit is the sum of the interpolation processing time and the delay 
time of the second delay circuit.) 

Regarding claim 9, Tsuji et al. discloses everything claimed as applied above (see claim 
8). In addition, Tsuji et al. further discloses wherein the delay time of said second delay circuit 
corresponds to a difference obtained by subtracting the interpolation processing time of said 
interpolation circuit from a time delay between generation and detection of said pulse noise. 
(Generation and detection of the pulse noise occurs at 20 between "AUDIO SIGNAL" and 24- 
see e.g. Figure 64. This includes the delay time of the second delay circuit 12 and the 
interpolation processing time of the interpolation circuit. Therefore, the difference obtained by 
subtracting the interpolation processing time of the interpolation circuit from the time delay 
between generation and detection of the pulse noise corresponds to the delay time of the second 
delay circuit.) 
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Regarding claim 11, Tsuji et al. discloses everything claimed as applied above (see claim 
1). In addition, Tsuji et al. further discloses wherein said input audio signal is an FM radio signal 
(Figure 57, input is FM radio signal; for example, in a car radio - column 1, line 10) (column 20, 
lines 35-57; column 10, lines 48-55). 

Regarding claim 13, Tsuji et al. discloses everything claimed as applied above (see claim 
1). In addition, Tsuji et al. further discloses a switch (24) for changing (exchanged) the noise 
portion of said input audio signal to the output signal from said interpolation circuit according to 
the output signal from said noise detection circuit (column 21, lines 57-61). See Figures 57, 64, 
65, 70; column 20, line 35 to column 22, line 57. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. Claim 2 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tsuji et al. (US Patent Number 6,690,805). 

Regarding claim 2, Tsuji et al. discloses everything claimed as applied above (see 
claim 1). In addition, Tsuji et al. discloses wherein said interpolation circuit executes polynomial 
interpolation. However, fails to specify spline interpolation as claimed. 

Spline interpolation by definition uses low-degree polynomials in each of the 
interpolation intervals. Consequently, spline interpolation is a form of polynomial interpolation. 
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Spline interpolation is preferred over polynomial interpolation because the interpolation error 
can be made small even when using low degree polynomials for the spline. Thus spline 
interpolation avoids the problem of Runge's phenomenon, which occurs when using high degree 
polynomials. The spline interpolant is easier to evaluate than the high-degree polynomials used 
in polynomial interpolation. In terms of computer calculation time, spline interpolation is faster; 
therefore, less expensive. 

Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to use spline interpolation instead of polynomial interpolation 
because: the interpolation error can be made small even when using low degree polynomials for 
the spline, avoids the problem of Runge's phenomenon which occurs when using high degree 
polynomials, is easier to evaluate than the high-degree polynomials used in polynomial 
interpolation, and is faster in terms of computer calculation time, therefore, less expensive. 

Regarding claim 12, Tsuji et al. discloses everything claimed as applied above (see 
claim 1). However, fails to specify the claimed timer as part of the same embodiment explained 
above. 

In alternative embodiment, Tsuji et al. discloses a timer (32a - Figure 21 or 35a - 
Figure 25) for controlling a timing of changing the noise portion of said input audio signal to the 
output signal from said interpolation circuit (column 16, lines 39-57 and column 17, lines 22-45). 
Tsuji et al. teaches that the embodiments overlap, therefore, are interchangeable (column 20, 
lines 52-57; column 23, lines 9-14). 

Therefore, it would have been obvious to a person of ordinary skill in the art at the 
time the invention was made to provide Tsuji et al.'s embodiment explained above with timer for 
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controlling a timing of changing the noise portion of said input audio signal to the output signal 
from said interpolation circuit because it is the same Tsuji et al. who teaches that the different 
embodiments overlap, therefore, are interchangeable. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Pierre-Louis Desir whose telephone number is (571) 272-7799. 
The examiner can normally be reached on Monday-Friday 8:00AM- 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Feild can be reached on (571) 272-4090. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




